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ABSTRACT

Th e inclusion of IVUS-guided PCI has yet to become a routine approach in invasive cardiology due to the relatively high cost of the procedure, equivocal positive results in important studies and the steep learning curve. As an additional diagnostic tool, IVUS seems to be irreplaceable in stent apposition research, edge dissections and the determination of plaque composition. To examine the effi cacy and safety of IVUS-guided PCI vs. angiographically guided PCI in a centre without prior experience.
A total of 35 patients were examined using IVUS prior to stent placement, and the gathered data were used to determine adequate implanted stent size and length. Th 
INTRODUCTION
Intravascular ultrasound (IVUS) is based on applying high frequency ultrasound for the detection and visualization of intracoronary structures and for localization and for determining the size and significance of intravascular atherosclerosis plaques. Different structure detection methods are based on different echogenic characteristics of the vessel parts. Due to excellent image quality and spatial resolution, IVUS represents the complementary method of choice for ordinary angiographic diagnostic approaches during the examination of lumen size and vessel size, plaque load and plaque composition as well as remodelling of the artery. IVUS enables the identification of lesions for which revascularization does not need to be performed. The treatment procedure during PCI can include IVUS, and an appropriately placed stent can be assessed (1) .
The major limitation of coronary angiography is that the anatomy cannot be strictly defined due to the two-dimensional projections of a three-dimensional coronary lumen. Additionally, diffuse disease distant from the lesion, lesion abbreviation, angulations, calcifications, plaque eccentricity, vessel overlap, and turbulent contrast may complicate the determination of the lesion size. More accurate lumen and vessel dimensions are obtained using IVUS, so as reproduced data.
Intermediary lesions are still a therapeutic dilemma in interventional cardiology, and there is significant inconsistency in defining the significance of these lesions between different operators and after repeat evaluations by the same operators (2) . IVUS is a well-established method in interventional cardiology, and its introduction led to significant advances in the efficacy, procedure technique and adjunct medication protocols with PCI (3, 4, 5). IVUS contributed to a better understanding of the possibilities and limitations of angiographic examination (6, 7) .
Currently, the question is whether the routine use of IVUS is medically and financially effective. The use of high pressure during stent implementation directly derived from IVUS studies significantly reduced the need for repeat interventions, and it was proved to be a safe and efficient method. Previous studies proved that angiographically guided procedures are not inferior to IVUS-guided procedures regarding repeat revascularization, myocardium infarcts and mortality, although MLD and the residual stenosis percentage were better with IVUS-guided procedures (8, 9, 10) .
MATERIALS AND METHODS.
Both observational and retrospective research were performed. A total of 70 patients were tested in the two groups. In one tested group, 35 patients underwent diagnostic IVUS with elective PCI. Angiographic data gathered before the IVUS procedure were used to classify the lesions according to weight (11) , stenosis level, minimal stenosis diameter and DRD vessel size (DRD). Patients with three-vessel disease and disease of the left main coronary artery were not included in this study. The monitored data included stenosis percentage, MLD, cross section area (CSA), and size of the distal reference diameter. After stent implementation, IVUS was repeated and the CSA as well as the residual stenosis percentage and MLD were measured. The size of the stent, implanted pressure, the use of the NC balloon (size and post-dilatation pressure) were entered into the database (register). The patients in the control group underwent treatment of the same segment and implantation with the same stent type; in addition, values derived from the angiographic examination of MLD, stenosis percentage, and the size of the distal reference diameter measured by QCA. Data on the type, size and length of the stent, NC balloon use (with size and pressure of the balloon inflation) were also obtained from the database. Data on dissection and spasm were also obtained from the patient database.
The patients were questioned by telephone or the database was accessed for the following reasons: there were repeat revascularizations on an implanted stent over 6 months (TVR -target vessel revascularisation); composite MACE (major adverse cardiac event) with bleeding that required treatment; acute complications during PCI, including spasm lasting more than 5 minutes, vessel dissection and permanent lateral branch block; and acute coronary changes (defined by an increase of TnI>0.16 and EKG changes, death outcome related to cardiac function occurring between a month and six months after the intervention).
Data were collected retrospectively and measurements were performed by an independent examiner using producer equipment software: QCA -Siemens Medical and iLAB -Boston Scientific. All procedures were performed by two operators who did not have significant prior experience with diagnostic IVUS.
There were no differences between the two groups regarding the mean age, percentage of diabetes, percentage
ABBREVIATIONS
IVUS -intravascular ultrasound PCI -percutaneous coronary intervention
MLD -minimal lumen diameter CSA -cross sectional area TVR -target vessel revascularization MACE -major cardiac adverse event of DES or lesion type in the vessels. The vessel size defined by IVUS was 15% larger than the angiographically estimated size, and there were differences in the measurements between the two methods within the IVUS group (3, 35±0, 5 vs. 2, 95±0, 7 measured by QCA, p<0, 05); in addition, during angiographic estimation of the vessel size, significant differences were not observed (2, 95±0, 7 vs. 2, 89±0, 6, p=0, 11). The TVR number was smaller than in the IVUS group, and there were more patients who underwent PCI in the IVUS group. NC balloon use was two-fold higher in the IVUS tested group. Statistical data were processed using the IBM Statistics -SPSS 19 program package; the T-test was used for independent samples for values with a normal distribution, whereas for other values, the Mann-Whitney test was used.
Due to the small number of patients, MACE varied from case to case and occurred in patients with many restenosis episodes and on implanted DES (death outcome with 24 hours due to thrombosis on POBA with cutting balloon) in the IVUS group as well as dissection distal to the implanted stent; in the control group, the lateral branch was blocked and dissection and acute bleeding at the puncture location occurred (3 patients in both cases).
RESULTS.
Table (1, 2, 3)
The following observations were based on the results: 1. Differences in the estimation of vessel size between groups, such as lesion length (figures 1, 2, and 3) 2. Considerably greater use of NC balloons for post-dilatation of implanted stents, which can be explained by the advanced quality of IVUS, which can be used to assess inadequate stent expansion, as well as the inflation intensity due to operator knowledge of the actual size of the vessel (figures 4, 5) 3. Reduced need for repeat revascularization after IVUS-guided procedures with a similar complication percentage for both procedures.
DISCUSSION
The results of significant studies indicate that an experienced operator is required for routine guided procedures for the interpretation of the data gathered with IVUS; these results were found in a few studies that involved the use of IVUS at a small centre and without significant prior experience. Earlier data do not support the routine use of IVUS (8, 9, 10, 11, 12) , although we obtained results in favour of a decrease in TVR without a significant difference. Documentary data indicate that the differences are related to acquisition in cases involving small and long lesions, such as lesions on venous grafts for which appropriate angiographically obtained data on the lesion type and length (13) . Based on a significant increase in DES use in clinical practice, the dependency of stent strut apposition to the vessel is noted and decreases the acute complications of percutaneous interventions (14) ; in addition, low lumen size estimates, existing diseased segments proximally and distally from the placed stents and existing but unobservable angiographic dissections are predictors of early PCI complications (15) . On the other hand, IVUS did not show a significant influence on stent restenosis in patients treated with DES (15) . IVUS remains a useful instrument for LM interventions, and many studies have demonstrated the benefit from the precise determination of stent size and post-implant results (16, 17, 18, 19) . Our cumulative data without determining the subgroups regarding stent size and type do not prove that routine IVUS produces better overall results regarding composite MACE but significantly decreased the need for additional interventions. Data also proved that IVUS-guided procedures can be performed at centres without significant IVUS experience. Further research and more IVUS-guided procedures would indicate whether this PCI method has clinical benefits at small-to-medium-sized centres. We emphasize the need for IVUS-guided interventions at centres without cardiosurgical support where acute complications can significantly endanger the clinical status of patients and the procedure effects. Furthermore, because of the emerging trend of introducing early treatment of acute coronary syndrome by percutaneous interventions that are accompanied by a significantly higher early and late mortality and morbidity than that of elective PCI, the need arises to re-examine the origin of unstable plaques and therapeutic treatment options (17) .
Conclusions. After introduction of the method, IVUSguided PCI proved to be of reasonable safety and efficacy compared to conventional angiographic guided PCI at centres without prior experience. 
